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ABSTRACT : PURPOSE: To improve purifying efficiency for exhaust gas while preventing increase of 
pressure loss caused by adhesion of soot and lowering of engine efficiency by applying 
oxidation decomposition to soot stuck on the filter element of a collective ceramic filter by 
plasma treatment. 

CONSTITUTION: A casing 5 having the inlet 3 of exhaust gas and the outlet 4 of purifying 
gas is connected to the exhaust duct 2 of a diesel engine. A ceramic filter 6 is arranged 
inside the casing 5, and also plasma treatment electrodes 8, 9 are arranged respectively 
in vertical direction in a filter element 7. Discharge interposed the filter element 7 as 
dielectric is generated by applying a high frequency voltage and the like from A.C. power 
supply between each plasma treatment electrode 8, 9. And plasma and radical which is 
rich to reaction of oxidizing performance and reducing performance are generated in 
association with discharging so as to discharge soot stuck on the filter element 7 as COo 
or CO. " 
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(57)Abstract: 

PURPOSE: To improve purifying efficiency for exhaust gas while preventing 
increase of pressure loss caused by adhesion of soot and lowering of 
engine efficiency by applying oxidation decomposition to soot stuck on the 
filter element of a collective ceramic filter by plasma treatment. 
CONSTITUTION: A casing 5 having the inlet 3 of exhaust gas and the 
outlet 4 of purifying gas is connected to the exhaust duct 2 of a diesel 
engine. A ceramic filter 6 is arranged inside the casing 5, and also plasma 
treatment electrodes 8, 9 are arranged respectively in vertical direction in 
a filter element 7. Discharge interposed the filter element 7 as dielectric is 
generated by applying a high frequency voltage and the like from A.C. 
power supply between each plasma treatment electrode 8, 9. And plasma 
and radical which is rich to reaction of oxidizing performance and reducing 
performance are generated in association with discharging so as to 
discharge soot stuck on the filter element 7 as C02 or CO. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Form the ceramic filter which consists of a filter element of a porosity ceramic in the interior of casing which 
has the inlet port of exhaust gas and the outlet of clarification gas containing soot so that a gas stream may be 
interrupted, and it pinches this filter element. It arranges after insulating mutually 2 sets of the plasma treatment 
electrode which consists of at least one electrode element of the structure which does not bar the flow of gas. The diesel- 
power-plant exhaust gas purge characterized by preparing the AC power supply for connecting with both this plasma 
treatment electrode, and impressing alternating voltage between them, and making both plasma treatment inter-electrode 
generate discharge through the at least 1 section of this filter element. 

[Claim 2] The diesel-power-plant exhaust gas purge according to claim 1 characterized by consisting of the electrode 
element of either the wire gauze at which both the above-mentioned plasma treatment electrode approached the above- 
mentioned ceramic filter, and was prepared in the upstream and downstream thru/or a perforated plate. 
[Claim 3] While this ceramic filter consists of many long and slender gas-passageway groups by honeycomb structure It 
is blockaded in the lock out section which the upper edge and down-stream edge of the gas passageway become from a 
ceramic by turns. It is divided into the upstream gas-passageway group which was open for free passage to the 
upstream, and the downstream gas-passageway group which was open for free passage to the downstream. A diesel- 
power-plant exhaust gas purge given in any 1 term of claims 1 or 2 characterized by being the honeycomb mold ceramic 
filter with which the septum between the ****** ring main path constituted the above-mentioned filter element. 
[Claim 4] It is exhaust air gas cleanup **** of the diesel power plant according to claim 3 characterized by for that 
[ one ] consisting of the electrode element of either the wire gauze formed in this by approaching at the upstream of the 
lock out edge of the above-mentioned honeycomb mold ceramic filter thru/or a perforated plate, and consisting of the 
wire-like electrode element with which another side was inserted from the downstream to the back at this downstream 
gas-passageway group of the above-mentioned honeycomb mold ceramic filter among the 2 above-mentioned sets of 
plasma treatment electrodes. 

[Claim 5] The exhaust gas purge of the diesel power plant according to claim 3 characterized by consisting of the 
electrode element of the shape of a wire arranged so that one side might be located near the inlet port of the upstream 
gas-passageway group of the above-mentioned honeycomb mold ceramic filter in a downstream point among the 2 
above-mentioned sets of plasma treatment electrodes, and consisting of the wire-like electrode element with which 
another side was inserted from the downstream into this downstream gas-passageway group. 
[Claim 6] It consists of an electrode element of the shape of a wire arranged so that one side might be located near 
[ each ] the inlet port of this upstream gas-passageway group of the above-mentioned honeycomb mold ceramic filter in 
a downstream point among the 2 above-mentioned sets of plasma treatment electrodes. It consists of the wire-like 
electrode element with which another side was inserted in this downstream gas-passageway group from the 
downstream. And the exhaust gas purge of the diesel power plant according to claim 5 characterized by establishing an 
insertion / extract means to insert and extract the wire-like electrode element of this upstream processing electrode from 
the inlet port of this upstream gas passageway where the head counters, respectively to in this gas passageway. 
[Claim 7] The exhaust gas purge of the diesel power plant according to claim 3 characterized by consisting of the wire- 
like electrode element with which one side was inserted from the upstream to the back among the 2 above-mentioned 
sets of plasma treatment electrodes into this upstream gas-passageway group of the above-mentioned honeycomb mold 
ceramic filter, and consisting of the wire-like electrode element with which another side was inserted from the 
downstream to the back into this downstream gas-passageway group. 

[Claim 8] The exhaust gas purge of the diesel power plant according to claim 3 characterized by carrying out opposite 
arrangement of the electrode element of each other which consists of the wire-like electrode element with which the 
both sides of the 2 above-mentioned sets of plasma treatment electrodes were inserted from the downstream into this 
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downstream gas-passageway group, and belongs to the plasma treatment electrode of both groups through the one 
above-mentioned upstream gas passageway. 

[Claim 9] The exhaust gas purge of a diesel power plant given in any 1 term of claims 1-8 characterized by **** whose 
above-mentioned AC power supply is a RF high voltage power supply which generates the output voltage peak value of 
3kV or more, and RF high tension with an output frequency of 5kHz or more. 

[Claim 10] The exhaust gas purge of a diesel power plant given in any 1 term of claims 1-8 characterized by **** 
whose above-mentioned AC power supply is a high voltage pulse power source which generates the output voltage peak 
value of 5kV or more, and pulse-like high tension with an output frequency of 50Hz or more. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention by carrying out low temperature oxidation of the soot by which uptake was 
carried out, and gasifying it by the discharge plasma, at the same time it carries out uptake of the soot contained in 
combustion exhaust gas, especially the exhaust gas from a diesel power plant efficiently using a ceramic filter In an 
operation of the radical which prevents clogging of this ceramic filter, and prevents the increment in the pressure loss of 
the filter produced with soot, and the above-mentioned plasma generates, it oxidizes thru/or returns, gaseous pollutants, 
such as NOx in this exhaust gas, are also removed, and it is related with the equipment which prevents air pollution. 
[0002] 

[Description of the Prior Art] When carrying out uptake of the soot in the exhaust gas of a diesel power plant using a 
ceramic filter conventionally, with the soot which carried out uptake, a lifting and its pressure loss are remarkable in a 
short time, a filter will increase clogging, and engine effectiveness will fall. 

[0003] Therefore, the burner was put on the upstream of a ceramic filter, or the heater was put into the ceramic filter 
itself, the soot which carried out uptake was gasified by combustion, and clogging is prevented. 
[0004] However, it is difficult to burn homogeneity in this case, and into the part which burned first, an inflow and the 
amount of supply oxygen will increase [ more gas ], its rate of combustion will increase by ventilation resistance 
reduction, and much gas will flow increasingly. As a result, superfluous heat of combustion occurred in the part there, 
abnormality lifting of temperature took place, the ceramic filter was worn out, and the life was shortened remarkably. 
[0005] Moreover, the method of the exhaust gas of a diesel power plant being and using a catalyst for clearance of NOx 
which is the problem of a paralysis convex is taken. 

[0006] However, the efficient and long lasting NOx clearance catalyst over the diesel-power-plant exhaust air 
containing soot was not yet completed, but when the ceramic filter for the account soot uptake of very best and catalyst 
were used for the duplex, the pressure loss of an exhaust side increased increasingly, and the decline in engine 
efficiency was not avoided. 
[0007] 

[Problem(s) to be Solved by the Invention] The object of this invention is always preventing that clogging without 
overheating and breakage on a filter by oxidizing uniformly the soot by which uptake was carried out to the ceramic 
filter for soot uptake at low temperature. 

[0008] Moreover, other objects are removing simultaneously the gaseous pollutant in exhaust gas, especially NOx. 
[0009] 

[Means for Solving the Problem] The diesel-power-plant exhaust gas purge of this invention Connect with the exhaust 
duct of a diesel power plant, and casing which has the inlet port of exhaust gas and the outlet of clarification gas 
containing soot is prepared. Form a ceramic filter so that a gas stream may be interrupted to the interior, and the filter 
element of this ceramic filter is pinched. It arranges after insulating mutually 2 sets of the plasma treatment electrode 
which consists of at least one electrode element of the structure which does not bar the flow of gas. The AC power 
supply for connecting with both this plasma treatment electrode, and impressing alternating voltage between them is 
prepared, and it makes both plasma treatment inter-electrode generate discharge through the at least 1 section of this 
filter element. 

[0010] In this case, both the above-mentioned plasma treatment electrode approaches the above-mentioned ceramic 
filter, and prepares and constitutes the electrode element of a wire gauze thru/or a perforated plate in that upstream and 
downstream. 

[001 1] Moreover, it is divided into the upstream gas-passageway group which it was blockaded by turns and the upper 
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edge and down-stream edge of this gas passageway opened for free passage to the upstream as the above-mentioned 
ceramic filter while consisting of many long and slender gas-passageway groups by honeycomb structure, and the 
downstream gas-passageway group which was open for free passage to the downstream if needed. While using the 
honeycomb mold ceramic filter with which the septum between the ****** ring main path constitutes the above- 
mentioned filter element An upstream electrode is constituted from an electrode element of either the wire gauze formed 
in the upstream of the lock out edge of the above-mentioned honeycomb mold ceramic filter by approaching with this 
thru/or a perforated plate among the 2 above-mentioned sets of plasma treatment electrodes. Moreover, a downstream 
electrode consists of wire-like electrode elements inserted in this downstream gas-passageway group of the above- 
mentioned honeycomb mold ceramic filter from the downstream. 

[0012] Or an upstream processing electrode is carried out among the 2 above-mentioned sets of plasma treatment 
electrodes in this case as [ locate / that downstream point / carry out the arrangement configuration of the wire-like 
electrode element, and / at the upstream of the above-mentioned honeycomb mold ceramic filter / near the inlet port of 
this upstream gas-passageway group ], and a downstream processing electrode inserts and constitutes a wire-like 
electrode element from the downstream in this downstream gas-passageway group. 

[0013] In this case, insertion / extract means for inserting and extracting the wire-like electrode element of the above- 
mentioned upstream polar zone from the inlet port of this upstream gas passageway where that head counters, 
respectively to in this gas passageway if needed is established. 

[0014] or it constitutes from a wire-like electrode element which boiled the upstream processing electrode among the 2 
above-mentioned sets of plasma treatment electrodes if needed in this upstream gas-passageway group of the above- 
mentioned honeycomb mold ceramic filter, and was inserted from the upstream, and a downstream processing electrode 
consists of wire-like electrode elements inserted from the downstream into this downstream gas-passageway group. 
[0015] Or it is made for the electrode element which inserts a wire-like electrode element, and constitutes the both sides 
of the 2 above-mentioned sets of plasma treatment electrodes from the downstream in this downstream gas-passageway 
group if needed, and belongs to the plasma treatment electrode of the both sides to counter through one upstream gas 
passageway mutually. 

[0016] Moreover, as the above-mentioned AC power supply, the peak value of output voltage is an object using the RF 
high voltage power supply which generates 3kV or more and RF high tension with an output frequency of 5kHz or 
more. 

[0017] Or the high voltage pulse power source which generates the output voltage peak value of 5kV or more and pulse- 
like high tension with an output frequency of 50Hz or more as the above-mentioned AC power supply is used if needed. 

[0018] 

[Function] Discharge is generated through the filter element to which alternating voltage was impressed continuously or 
intermittently among the 2 above-mentioned sets of plasma treatment electrodes, and the soot of a ceramic filter 
adhered. By carrying out low temperature oxidation of the soot by the radical generated in a plasma chemistry operation 
of this discharge, it gasifies and removes and clogging of the above-mentioned filter element with soot is prevented. By 
this, the pressure loss of this ceramic filter is always kept low, and the degradation of a diesel power plant is prevented. 
[0019] In an operation of the above-mentioned radical, it oxidizes or returns, gaseous pollutants, such as NOx contained 
in exhaust gas, are also removed simultaneously, and the exhaust gas of a diesel power plant is purified. 
[0020] 

[Example] Drawing J shows drawing of longitudinal section of an example 1 showing the fundamental concept of this 
invention. A ceramic filter 6 is arranged so that a gas stream may be interrupted inside the casing 5 which intervened in 
the exhaust duct 2 of a diesel power plant, and connected the gas inlet 3 and the gas outlet 4. however, the shape of 
tabular [ to which this ceramic filter 6 uses a porosity ceramic as a filter element ], the letter of a pleat, and a honeycomb 
and cylindrical ** - the general ceramic filter of all suitable configuration and structures is shown typically. 
[0021] The upstream plasma treatment electrode 8 and the downstream plasma treatment electrode 9 which consist of 
electrode elements (for example, a wire gauze, a metal perforated plate, metal blind, etc.) of the structure of allowing 
passage of gas the upstream and the downstream of the filter element 7 of this ceramic filter 6 are prepared, and RF high 
tension or a high voltage pulse voltage is impressed continuously or intermittently between them than AC power supply 
10. 

[0022] As a result, the discharge between which the above-mentioned filter element 7 was made to be placed as a 
dielectric among both the plasma treatment electrodes 8 and 9 occurs. This discharge takes the gestalt of silent discharge 
and void discharge all over the opening inside [ filter element 7 ] this in the gas space between these plasma treatment 
electrodes 8 and 9 and the front face of this filter element 7, and although all of electron temperature are very high, ionic 
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temperature generates the low low-temperature plasma (it is also called nonequilibrium plasma), and makes to 
abundance the radical which is rich in the reactivity of an oxidizing quality and reducibility. 
[0023] Low temperature oxidation of the soot which adhered to the inlet face and internal opening of the above- 
mentioned filter element 7 by this radical is carried out, it is discharged as C02 thru/or CO, and as a result, the filter 
element 7 of the above-mentioned ceramic filter 6 is always maintained at clarification, and can keep pressure loss low. 
Simultaneously, it is oxidized thru/or returned and gaseous pollutants, such as NOx in exhaust gas, are removed by this 
radical. 

[0024] The perspective view of the honeycomb mold ceramic filter 1 1 which already described drawin g 2 , and drawing 
3 are drawings of longitudinal section of the body of an example 12 which carried out this invention using this. This 
filter has honeycomb structure and has the long and slender gas-passageway group 14 of a large number separated by 
the porosity ceramic septum 13. 

[0025] These gas-passageway groups 14 are divided into the upstream gas-passageway group 17 which is open for free 
passage to the upstream and by which it was blockaded by adjacency ****** in the upper edge and down-stream edge 
by the lock out section 1 5 made from an upstream ceramic, and the lock out section 16 made from a downstream 
ceramic, and the down-stream edge was blockaded, and the downstream gas-passageway group 18 which is open for 
free passage to the downstream and by which the upstream was blockaded. 

[0026] And exhaust gas advances from the upstream opening 19 into this upstream gas-passageway group 17, passes 
this porosity ceramic septum 13 that constitutes the above-mentioned filter element 7, enters in this downstream gas- 
passageway group 18, and is discharged from the downstream opening 20. Soot adheres all over the internal opening 
with the inlet face of this ceramic septum 13. 

[0027] 8 is an upstream plasma treatment electrode which uses as an electrode element the wire gauze 21 which 
approached the upstream of the above-mentioned lock out section 14 made from an upstream ceramic with this, and was 
formed in it. Moreover, 9 is a downstream plasma treatment electrode which uses as an electrode element the wire 22 
inserted from the downstream opening 20 to the back into the above-mentioned downstream gas-passageway group 18. 
[0028] If RF high tension or a high voltage pulse voltage is now impressed continuously or intermittently from AC 
power supply 10 among both the plasma treatment electrodes 8 and 9 Intervene the about 19 upstream opening parts of 
the above-mentioned lock out section 1 5 made from an upstream ceramic which is a dielectric, and this ceramic septum 
13 between the upstream point 23 of this wire electrode element 22, and this wire gauze electrode element 22, and silent 
discharge occurs. The radical which this generated advances into each upstream gas-passageway group 17 from this 
upstream opening 19, low temperature oxidation of the soot which adhered all over the inlet face and internal gap of this 
ceramic septum 13 is carried out, and it is removed. Moreover, gaseous pollutants including NOx in exhaust gas are 
oxidized and returned, and are removed. 

[0029] Drawing. 4 is drawing of longitudinal section of the body of a different example 24 from drawin g 3 of this 
invention, the upstream plasma treatment electrode 8 consists of a wire electrode element 25 in this example, and the 
downstream point 26 is located near the opening core of the above-mentioned upstream opening 19. The names and 
functions of an element from 12 to the other 23 are the same as that of the element of the same number in the example 

12 of drawing 3 . 

[0030] If the above-mentioned alternating voltage is impressed from AC power supply 10 among two electrodes 8 and 
9, silent discharge occurs between this upstream point 26 and the downstream point 23, oxidation of soot will start first 
in generation and the upstream opening 19 neighborhood, and a radical will reach the interior of the upstream gas 
passageway 17 serially. In order to help the operation, if there is an insertion / extract means to insert in the interior of 
the above-mentioned upstream gas passageway 17 this wire electrode element of the plasma treatment electrode 8 which 
is not shown in drawing, and to extract it, and this upstream point 26 is serially advanced with progress of oxidation 
clearance of soot and clearance of soot divides, this will be extracted in the location of a basis. 
[0031] In addition, it is as having already described that gaseous pollutants including NOx are also removed in an 
operation of a radical in this case. 

[0032] Drawing .5 is drawing of longitudinal section of the body of a different example 27 from drawing 3 of this 
invention, and dra win g 4 , and the upstream plasma treatment electrode 8 consists of a wire electrode element 25 like 
drawin g 4 . However, in this example, this wire electrode element 25 is inserted from the upstream to the back into this 
upstream gas-passageway group 17, and has countered through the wire electrode element 22 and this porosity septum 

13 of the downstream plasma treatment electrode 9 which were inserted from the downstream to the back into this 
downstream gas-passageway group 18. The names and functions of an element from 8 to the other 25 are the same as 
that of the element of the same number in the examples 12 and 24 of drawing 3 and drawing 4 . 

[0033] When the above-mentioned alternating voltage is now supplied from AC power supply 10 among two electrodes 
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8 and 9, it is as having already described that discharge occurs through this porosity septum 13 between both the above- 
mentioned wire electrode element 22 and 25, and the soot which adhered in the inlet face of this septum and the internal 
opening is removed, and gaseous pollutants including NOx are also removed. 

[0034] Drawing 6 is drawing of longitudinal section of the body of a different example 28 from drawing 3 of this 
invention, drawing 4 , and drawin g 4 . this example - any of 2 sets of plasma treatment electrodes 9 and 29 — although - 
- it consisted of wire electrode elements 22 and 30 inserted from the downstream to the back into this downstream gas- 
passageway group 18, and both the wire electrode elements 22 and 30 have countered in the medium through this 
porosity ceramic septum 13 of one upstream gas passageway 14 and its both sides, respectively, the names and 
functions of an element from 9 to the other 22 ~ dr awin g 3 and dr awin g 4 - it is the same as that of the element of the 
same number in the examples 12, 24, and 28 to call. 

[0035] When the above-mentioned alternating voltage is now impressed from AC power supply 10 among both the 
plasma treatment electrodes 9 and 29, it is as above-mentioned that silent discharge occurs through this porosity ceramic 
septum 13 of this upstream gas passageway 14 inserted into these and its both sides, and soot and a gaseous pollutant 
are removed among both the above-mentioned wire electrode elements 22 and 30. 
[0036] 

[Effect] Since this invention is as above-mentioned, oxidization decomposition of the soot adhering to the inlet face and 
internal opening of a filter element of a ceramic filter is always carried out by the plasma treatment by discharge, lifting 
by soot adhesion of the pressure loss can be prevented, and the degradation of a diesel power plant can be prevented, 
and the life of a ceramic filter can be maintained for a long time. 

[0037] Moreover, gaseous pollutants including NOx simultaneously contained in diesel-power-plant exhaust gas can be 
oxidized and returned by plasma treatment, this can be removed, and clarification of very economical diesel-power- 
plant exhaust gas can be attained. 
[0038] 



[Translation done.] 
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DRAWINGS 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 6] 
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M*a 8 ] ±E 2 ffi© 7 5 Xvaaa*©5K## 

BrF««^Aa»»«JcTjt«^5ifA4n&«^tt© 
a*aa*&*9. *owa©7*9;c?fta«ttca-r 

*««a«*»SV»fc 1 ^©±E±8&ffl#XiI&£}>LT 
*rtBERS#lfc»*WitT*«*B3ISB«©5 ! -f- 

m*m 9 3 ±E©£ift«ag#tB#«ffifc&ffi 3 k 
veu. u«aaa5kHz»±©nattKam«a4- 

8 ©v>rn# 1 «ke«©x<— tf*x>i»©sta* 

XiHbgS. 

maa 1 0 3 ±e©£tt«flwtuftttEEttffi« 5 k 

~ 8 © ^fn*u at Efc©^ — tfJUX > -7 >©#a 
[5§W©i¥«BI^ieW3 

CO 0 0 13 

x-f — tr;n > ©sm#7> * \z$£ na rr & 
t^sy 7 ?/ ^-sav>T»*a< am-fa taw 

t, «*snfcfrstt«7 , 7X'r}c«toTffiiiafl:U 
#7>ftT R-fe73y77^Jl/^-©BSS0 

R»^x*©Nox^£©^x^^iRfea^^ 

©T&£o 

[0 0 0 23 

— wux>s?>©»ft#;**©"rTft«*-r-5«£. a 

abfc»lcJ:oT7^;^-*t@BD*fi^U ^©E 

*a*39»«amT?«u<ajsnL-cx>s?>©a**«cT 

[0 0 0 33 J e©fc©-fe73^77-i';P^-©±^fliJtC 

*-£An-c. aabfc-rr*aafc«ko^xftL. a 

[00043 LfrL&tfts, c:©a^^-caas-a-s 
citttHar. ttu»fc«aLfc«»caaaisa*c 

aaa^au. *f *-r#<©^x*taA-r*wi:i:^ 
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(3) 

3 

[ooo5] tfcx-f— t?;i/i>>>>©jiwt#x©v>i; 
[0006] ta>i<&#£, •r-rsr^tjx-i'— tf;wx> 

■otco 

[0 0 0 7] 

[%Bj*t^ti5fr^sis] z<D%wom\t> -r 

[0 0 0 8] *&ffi©BWtt. SMiUtf7*©#Xtt^S!! 

[0 0 0 9] 39 
[WH««RIW*fc»©*R] C©5EBJco^-if;ux 

y#7-r;^-©7^;^-M^£8^T> #x©s&n 
7Xv«ia}ss©2ifi*ffl^fc«es©5^?B»L. c© 

M7*5Xv®aSffitrSiKLTiE-©M(r^SiE«ffiSB«in 

■r*&»©x«Mit*Kit, &7 <{ )i?-mm<D4>ts.< 30 
t h 1 %&ftLTm?'yx^<mwm\zim*?&%LZ 

[00103 <:©»•&, ±tB©W7*7Xvjsiamffitt± 

[0 0 113 Sfc&gtCJ&DT. ±E-t55«^77/;i/ 
^-i:UT, A-*A»jfi?^&©fflISV^XjlgS»«k 

at?Syj'7^W-SfflVs5t*l:, ±f32&©7* 
7 5 7 7 Y ;U^-©gBS^©±ffiffillC ^ntiS^LT 

«Jt6n&^»i«^L*?i«©^*rn^©*ffifiiii*>6 

#&tt©«ffiS#*» 6«*f S f>©Tifc£. 
[0 0 1 23 ^©«-&±S2ifl©7'7Xvffi 50 



#B8¥6-1 4 6 8 5 2 

4 

y 7 7^r ^?-0±ft«£^tt0«ffS*£E8m& 
LT*©TWII^a^±SM#*S»S©Aattifi 
fcffiBf«*KU *&T«MMBa««H:»T«E«l3!/X 
9MPl*KTtt4fr&fl*tt©MHIte*AbTro 
f 5fc©T*-5. 
[0 0 1 33 £©«£, j&*CJSi;T±fi±«fl«1B* 

«*rxa*©AD*>5BWzaKi'gicif a • »wf 

«>©#A • »ta*&£t8#*%©-t?;&£. 
[0 0 1 43 *5^tt^SlcjS:i;T±IB2i®©7 p 7Xv 

5 y 7 7 4 )v*-<D»±iMmi}7.jm#mz\z±mmi> 
6#A$nfc^tt©mss*T»/$b. *&TB«tt 

[0 0 1 53 **HfiMaHCJSi;T±B2»©7 , 9X , T 

*xa»«MxT«isrt-*«K-r«'b©T?*s. 

[0 0 1 63 *fc±E©585«jRtl/TKm*«E©«E 
AfiAt 3 k VfiU. tiMiflttX 5kHz £l±0ftH£ift 

to 0 1 73 »st»tt*»Kjsi;T, ±e©£$rai£ 

LT«tH*«£ESig<i5 kVK±, ffl7jEi£»5 0Hz 

et±©/i;pxtt««BE**^r-5Kffi;x;uxm«sffl^ 

•5 ■&©"?££>. 
[0 0 1 83 

mm: ±ffi2«a©7*7XT«ia«ffi©iiBc^j««ffis 
rr wttm Lit? a fr*-m**it ltwi**** * 

-rrt«ts±E7-f^-s*©B8St)si»<. Jintc 

[0 0 1 93 ±t295?*;k©flijn?, tta^7* (C^* 

nftNOx«©*xtt»««ii , bni»t»flj*&waiw 

[0 0 2 03 

[MM] ■ 1 U C Of8«©Smt5*t XJM 1 © 

NWrfiiHe*-r. x-r—tf;i'X>i?>©»gt^7 h 2 tc 

^Al/X^AAP3*<fc^XtHP4*»i|«Lfcx->' 
>7" 5 ©!*»£:# C-fe55 y 7 7 -C 

-6ftBR-r«. '©-t75^77^;U7-6 
tt#JL»-fc75y7*7w;^-S*2:TS«tt. 7*U 
-»7tt, « 

fio-t 5 s y 7 7 * — «a«JC«{c^ ufc"b©r 
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(4) 

5 

[0 0 2 1] Z.<D±yS.y#7j)V9-6<D7j)V?- 
M 9 ft KttT. *©Mfc£««i 1 0 «fc 0 ftM&ftft 

jEE*fc»!isffiA;i/x«ffi*jgiRw*«vittra^wcmjin 

[0 0 2 2] -€-©i!igmM^57:vi2lS*e8, 9©RB 
C. ±fE7^*-g£7£8«#iLT^«3-fr;fc;8t JO 

zommu. my^x-vtmnms. 9 

£K7 * frjr-W* 7 ©«■£©!«©:& X$m!ttB* 
ttS, £&K7^*-giR7rt&©3g|B*Ttt#< F 

•5) **JiU Hftft*«tt;jl7cftcDS^#-tC*tf55? 
[0 0 2 3] C0?^AAlrJ:D±B7^A^— KR7 
SnTC0 2J5tV»LCOiUT#fflStU -€-Oife*±fH # 

[0 0 2 4] 02 \ft~Cizm^tc/\=.iJ &m-t7 5 y £ 
HJSbfeSllg^l 2 0*Sffl5««a»fffiH-e**. !1C7 

1 3TiT6n&*ftCM^XIIIIH4S*t 

[0 0 2 5] cn6o^xa»»i4tt*o±it«tT 

5tT««-fe5 5yi'*HW51 6t<toTKS$n, 
S&» 1 8 

[0 0 2 63 -euT#a*x«K±»Efl!i^xaa»i 7 
rtc*©±wiiin«i 9*»saxu ±t37w;i/^- 

2 0*»6#fflSn*. T-rttl*-fe95y^llM13©± 
[0 0 2 7] 8tt±ffi±«EM-fe75y^»fflSai4© 

mmtfx&%mi 8rtic-*©Tam:ii!n*2 o#&ii£ 

T#X$n&*l&2 2 £««g3§i-r-5T«ffi!7*7;C7 

[0 0 2 8] V»*W:/9Xv«l«tB8i9©|ll]fc:S3lE 
«R1 0*0 KW*K«£E*fct4iK£E/^Xf|)E*aK 50 



#H!¥6- 1 4 6 8 5 2 

0 

W**V>ttlB*WKWiBf*d:, R#f-&*ffiSS&2 2© 

±«s«5fe*a 2 3 2 2 ranicm*-? 

CD, NOxftttC»£1^5#Xtt»SMI«fc»t'Kc 
[0 0 2 9] gl4«*^KOH3 i£fc*£i60!l2 4© 

«fif9Tftt»^SeM*2 5«fcO^D. *-©T«flft«SR 
2 6*t±S±«6^UBPS5i 9©Hn+£tffifc«WT 
*. *n£W>© 12*523 £*?©x*©«*&£tftt 

[0 0 30] Pi«S8> 9©mirS9K«jii 0i0±SE 
S9Wlffi*BMirr*fc, |JUftlM^2 6 fcTttflft 

9tfirttfrf*r©«fc#X*-hU 3 
Jfc±ME«a*xaj6l 7©rt*fcft*. *©(M!ftJ|&tt* 

Bafctt*snTt»ftt»^9XT««i«i8©i»# 

MHXt HE httffltfXBM 1 7 ©flgBfcJf XL. 

*fc««H-r*#X'«iffl^»««*D, -rr©M:Nt£© 

[0 0 3 1] 1Zt$Z.<Dm& ! 7i?1l)V<Dftm-eNOx&m 

aoT*s. 

[0 0 3 2] m5tt*f8BJ©H3*3J;t;ia4 tsfcsss 

««2 7©*»*©iB»iifBT. ±«sfli7*7Xv«iaa 

M 8 BB 4 &nttlCff&NK* 2 5 £ 0 ft*. L^L- 

3t*JtB*ctt!:0«-4«iaif*2 5tt&±«w#xai£ 
»i 7^tcn^T±iig»&ifx^nT*o, mrmm 
#xag&p 1 8 wjcTWt^ s*3: tip x^nfcT«t«i 

7*9X*vffi«Wi 9 ©$f&mffigs!S 2 2 £8#?LftSSS 
1 3*^l/T»lftUTlr»*. *ft&*©8#S2 
©£*©£*M5.fctf««ttB 3 fcitfE 4 ©3IJ&0! 1 
2, 2 4fcfctt*W-#*©»fciffltT*S. 

[0033] »*mM8, somztrnzmi 

±8d328iS«)EStt*&-r*<!:. ±iti©lii5#f^«ffiS^ 2 
2, 2 5BICB^IW«1 3*^UT*«««»feU 

[0 0 3 4] B6tt*«H©B3, E4;fcJ;tfB4£:S 
ftSUffim 8©;iig»©«»rIiBT!i&*. *HJ6MT 

tt2«©7?;C7jaatK9. 2 9©v>rnfejw»T« 
«*xa»»i 8«icTJiB*6**r«ix«nfc«f* 
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(5) 



^¥6- 1 4 6 8 5 2 



8 



%mg%2 2*5«fc#3 o^d^d, &immtwggm 
22,30 tt-en^n^rac i o©±&M;tfxaK 1 4 

£*©WM©&#?lS-fe73>.y?BiSgl 3*^LT«rRj 
l/TV>*. *nJ«ft©9d>S2 2g=T©g£©£;iifcfe < fc 
tfmBti£H3. 04£J;tf©£ii6fl|l 2, 2 4. 2 8t 

[0035] ^m^yx^akmnuss 290^^5 

*««10J:D±BS«aW)EE*TODf*i:. ±EPi*t& 
mffiS*2 2, 3 0©fBKl. cn&fc»SnfcK±MMi 
jtfXSKl 4t-€-ffiM«OK*?L©-t75yi'BiSl 3 

[0 0 3 6] 

[SUN *ft93li±ft®XBT&«0'T*, t75-^7 
-< -co 7 ^ ;i/^-s^©±S5fl!|gii^ iiXrtSU^ 

[0 0 3 7] JfeB^Cf-f- ^X>i?>»9Urxi1> 
ITS. 

[0 0 3 8] 

[0iB©ffi*»itiiH] 



JO 



[01] COgnoStttt&Kl^flOimSB-? 
[02] £®ftn£fllV>6n*AX*Ag'k?3y£7 
[03] C©f8W©SijOlUfi«|©ia8)riii0T*5. 

[04] z<D%w<omzm<»m,m<Dimm®-(!&%. 

[05] ^©*K©MtrB>]©ia6«©«aE9ffflH77fe5. 

[06] z<D%w<Dmzm<DnMM<Dmm®n&z. 

2 
3 
4 
5 

6 
7 
8 
9 

1 0 
1 1 
1 3 
1 7 

1 8 

2 1 
2 2 
2 5 
2 9 



7^;v^-S5H 

±«SflJ#3.aS&P 



[013 



8 \ 
m / \ 



HI 

as?** 



/ m 



1 1 



8 T«3Z5^ 



10 




15 iAOHr^ 
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